capacity for the state. Frequent wildfires, mostly accidental, oc-CUP on this type, but little is known about the effects of fire on the vegetation.
The use of fire to control pinyen-juniper stands has been tried by ranchers and by state and federal agencies (Arnold et al., 1964) . Effects of fire on other species have also been studied (Cable, 1965; Choate, 1966; Gay and Dwyer, 1965; Pechanec et al., 1954) . On April 10, 1964, a fire occurred on the Fort Stanton Experimental Range in south central New Mexico which furnished an opportunity to evaluate effects of fire on the blue grama-pinyon-juniper vegetation.
Study Area and Procedures
Characteristics !a$ the Vegetation. - Samples clipped the week following the fire along the unburned boundary lines (Fig. 1) showed that 738 lb/acre of ovendry grass were burned. Although no samples were taken, the stand of grass under the juniper and pine on ridges was much thinner and less grass fuel was available for burning.
FIG. 2. Pinyon pine in the background
showing 50% defoliation and juniper in the right foreground 100% defoliated. There were very few pinyon less than six ft tall.
The topography is rolling with slopes of 0 to 9%. The elevation varies from 6,000 to 6,500 ft. Average yearly precipitation is about 15.5 inches with 69.8% coming June through October. Most of the soils on the burned area are very fine sandy loams developed on recent alluvium derived from the San Andres Formation and mixed material of Guadalupe age.
Characteristics
of the Fire.-Records from the Smokey Bear Ranger District Fire Report showed that the fire was started accidentally at l:45 PM near a refuse burning area. Conditions were ideal for a wildfire: low relative humidity, w arm d r y wind, dry soil and litter, and dry grass fuel. The fire moved through the grass with the southerly wind at the rate of 1,250 ft/hr. There was no aboveground movement of the fire through the tree crowns. The fire was controlled at 4: 33 PM after burning 935 acres.
Procedures.-Juniper and pinyon pine trees were tagged following the fire so that response of individual trees to defoliation could be studied. Trees of different sizes and degrees of defoliation were selected for observation. The percentage of defoliation was estimated (Fig. 2) . The pinyon-juniper occurred in a rather scattered stand on the rocky ridges.
Grass recovery following the fire is illustrated in the foreground.
The trees were reexamined during June in 1964 June in , 1965 June in , and 1966 . Tree counts within belt transects were used to determine the relative percentages of juniper and pine. Cholla plants also were tagged following the fire so that effects on individual plants could be observed. Ten plants less than one ft high and 10 plants from 2 to 3 ft in height were tagged in both burned and unburned areas. These plants were evaluated for new growth and vigor at the same time the junipers and pinyon pine were evaluated. Ten line-point transects 100 ft long were permanently located in adjacent areas of comparable burned and unburned grassland. These transects were examined at each foot interval for plant species, bare ground, litter, or dead crown.
A species was recorded as basal cover only if its base touched the line. Species composition was determined by recording the nearest plant to each one-ft interval.
The transects were read in mid-August of each year.
In mid-October of each year, forage production in burned and unburned areas was determined on 30 one-by two-foot plots in each area, hand clipped at ground level. The clipped grasses and forbs were separated, and oven-dry (80 C) weight was converted to pounds of production per acre.
Results and Discussion
Effect of Fire on Juniper and Pinyon Pine.-A total of 47 juniper and 38 pinyon pine trees was tagged in June 1964, following the April burn. Re-examination of these trees in the two succeeding years provided a record of the response of these trees following the fire.
All observed juniper trees less than four ft in height were killed by the fire. Jameson (1962) reported fire killed 70 to 100% of small juniper in Arizona.
Juniper was more susceptible to damage by fire than pinyon because the foliage was usually closer to the ground and caught fire more readily (Fig. 3 ). There were far fewer pinyon trees less than six ft tall in the stand than junipers.
In 1964 seven juniper and seven pinyon trees were tagged as not being defoliated at all, but in 1966 these numbers were two and four, respectively. These trees were unburned but damaged by the high temperatures and did not show damage until the following one or two years. Ten junipers and one pinyon were classed as being completely defoliated in 1964 compared to 9 and 5, respectively, in 1966. Pin- Pinyon trees showed a greater tendency to die when over 50% defoliated by fire than the juniper. Trees of both species which were partially defoliated in 1964 remained partially defoliated or had died after two years.
The stand of trees was 69.8% juniper and 30.2% pinyon pine (Table  1) . About 24% of the juniper trees were killed by the fire while only 13.5% of the pinyon were killed. Table 1 shows pinyon was more resistant to fire damage than juniper, at least in this type of ground fire. Only 13% of the juniper was considered to be unharmed by the fire, while over 38% of the pinyon stand was unharmed.
Effect of Fire on ChoZZa Cactus. -Cholla less than one ft high were damaged more by fire than the larger plants.
The taller plants appeared to be unaffected by the fire; in fact, two of them in the unburned area, rated moderately vigorous in 1964, died of unknown causes by 1966. Fewer plants less than one ft tall showed new growth in the burned than in the unburned areas. Half of the tagged plants less than one ft tall in the burned area died by 1966 and only one in the unburned.
The general 
